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Introduction
It is predicted that 60 percent of the global population being urbanised by 2030 (UNFP, 2007) . Alongside this rapid urbanisation is the expansion of the peri-urban. This is characterised by dynamic flows of commodities, capital, natural resources, people and pollution and a range of processes leading to the intensification of urban/rural linkages. The current and future management of peri-urban situations presents both opportunities and enormous challenges, not only for peri-urban residents but also for the sustainability of the adjacent urban core and rural hinterland.
The term peri-urban has been used to define "a place, process or concept" (Narain and Nischal, 2007, page 261) . The "place-based" literature defines peri-urban as "midway between urban centres and rural spaces" (Dupont, 2005, page 36) . While, as a process, Friedberg argues that the peri-urban is fundamentally integrated into urban contexts. As such, peri-urban areas occupy "unique space, in that they are simultaneously sustained and imperiled by the dynamics of the urban economy" (Friedberg, 2001, page 353) . As a concept, peri-urban can be seen as instances where rural and urban features co-exist, in environmental, socio-economic and institutional terms (Allen et al, 2006) . In whatever way the peri-urban is defined, questions about the implications of current development trajectories for the health and livelihoods of affected communities are pertinent.
The ambiguity of the peri-urban interface, which is split between urban and rural jurisdictional boundaries, presents significant governance challenges. There are often contradictory or absent regulatory frameworks, contradictory technology arrangements and poor health, water and sanitation service provision. There is a haphazard mixture of planned and unplanned operations and a tendency to flout regulations. These features are associated with intense pollution and land degradation, poor public health and sanitation, changing disease ecologies and a changing, and increasingly competitive, labour market. This is an environment with often worsening levels of discrimination and access deficit and a decline in social capital, which poses enormous challenges for the health and livelihoods of an increasing number of disenfranchised, poor and marginalised citizens. Not only are peri-urban areas framed in different ways by policy makers, academics, the powerful and powerless; but there is also a lack of understanding about the peri-urban environment, the diverse nature of the livelihoods of people experiencing different degrees of urbanisation, and the perceptions and priorities of peri-urban villagers. As a result, planning decisions are almost inevitably flawed (Marshall et al 2009) .
Over the past one and half decades there has been a growing body of literature looking at the conflicts and contradictions of the peri-urban through the lens of changing land use patterns, contesting governance structure, lack of service provisions and so on (Allen et al, 2006; Arabindoo, 2005; Narain and Nischal, 2007; Cadène, 2005; Kennedy, 2007; Baud and Dhanalakshmi, 2007) . There are now important insights into the shortfalls in existing service provision and recognition of informal practices, but much less attention has been given to the processes by which alternatives might be established and supported. By drawing insights from literature on "policy process" analysis and the STEPS centre "pathway approach" 1 , this paper examines disjunctures between assumptions made during formal policy implementation concerning peoples participation in decision making and associated outcomes, and the perspectives and actions of local stakeholders involved in water management. Important disjunctures can be identified at each stage, which it is argued, result in social fragmentation of services. This paper seeks to make a distinct contribution to the existing peri-urban literature by focusing on the shortfalls of existing participatory processes which contribute to a polarisation of service provisions, identifying weaknesses of participatory platforms, and largely unrecognised, opportunities presented by links between formal and informal periurban water management stakeholders. By doing so, it intends to provide valuable entry points for developing alternative pathways for sustainable water management.
The paper is structured into six sections. The first section positions the current study in the context of its contribution to established policy process literature. The second section introduces the Ghaziabad field sites and empirical work, whilst the third maps actors and agencies responsible for water management in peri-urban Ghaziabad, and outlines the official water management arrangements. The fourth section discusses perspectives of formal stakeholders associated with water management in peri-urban
Ghaziabad. The focus is on disjunctures between assumptions made in top-down policy and planning processes and implementation by local officials. attempts to illustrate how these disjunctures contribute to the social fragmentation of water supply and wastewater services, and how this is experienced and responded to by various communities in Ghaziabad through a range of informal coping strategies.
The sixth part of the paper discusses the existing formal platforms for people's participation in Ghaziabad. It also examines some of the 'hidden' arrangements between stakeholders in the formal system and local communities, which have evolved partly in response to the shortfalls in formal platforms for participation in decision-making. In summarising the material we consider how an enhanced understanding of policy and participatory process, and the alternative arrangements which have evolved on the ground, might contribute to more sustainable water management arrangements for Ghaziabad.
Policy research in relation to peri-urban water management in India
Much research relating to the failure of service provision and environmental management in peri-urban situations has focussed on flawed policy, and the need for major changes in policy direction. In relation to water supply in the informal colonies of peri-urban areas, it is suggested by a number of authors that privatisation is the only solution to enhance supply (Mishra and Goldar, 2008; McKenzie and Ray, 2009 ). However, the logic of privatisation is criticised by many (see Hall and Lobina, 2007; Ranganathan et al, 2009; Furlong and Bakker, 2010) . The case of privatisation of water in the peri-urban areas of Bangalore exemplified how privatisation tends to favours the connection and supply of water to wealthier areas which generate more revenue than the poor localities (Ranganathan et al, 2009, page 61) . Since the water and sanitation needs of the peri-urban poor are neither met by conventional (policy driven) approaches nor through privatisation, an array of non-conventional (needs driven) but informal approaches are employed (Allen et al, 2006, page 334) . There have been a number of studies of informal water vendors, who have no access to formal water supplies but provide an essential service to many poor peri-urban dwellers (see Kjellen and Macgranahan, 2006; Dardenne, 2006) . Whilst some argue for the need to formally recognise such providers, Reut et al (2007) argue that the 'tripartite' water agreement in Chennai, that formalised arrangements for peri-urban farmers supplying water, has led to tremendous distortion of land use patterns, intrarural socio-economic relationships and property regimes (Reut et al, 2007, page 119) .
Failures relating to "top-down decision-making practices" that do not involve local actors in the policy process have been previously reported (Halkatti et al, 2003; Kennedy, 2007; Narain, 2009 Studies focusing specifically on wastewater reuse and management in peri-urban situations have argued that decentralised approaches may offer opportunities for wastewater reuse and resource recovery, as well as improvements in local environmental health conditions (Otterphol et al, 2002; Parkinson and Taylor, 2003) .
It is also argued that the key to structural improvements in water and sanitation lies in 2 Multi-stakeholder arrangements, as defined by Baud and Dhanalakshmi (2007) , means a participatory platform developed by the government with an intention that government works together with other types of organisations -civil society organisations as well as the private sector -in different forms of multi-stakeholder arrangements as an instrument for reaching public policy goals.
the recognition of non-conventional practices and their articulation to the formal system under new governance regimes (Allen et al, 2006) . In the absence of appropriate support, many informal strategies, such as the use of wastewater for irrigation, also carry with them significant avoidable risks to health and wellbeing alongside the obvious benefits (Bradford et al, 2003, page 157; Singh et al, 2010) .
This supports the case for further investigation into appropriate means of engaging with and supporting informal water management strategies, and the policy and institutional arrangements that would be conducive.
The potential solution to 'flawed' policies and the lack of recognition of unconventional practices discussed above, may be more fully understood using "policy process" analysis, with a particular emphasis on the role of different forms of knowledge in policy development. Recent theoretical developments concerning the role of knowledge in the policy process have focused on ideas around politics and legitimisation (Jones, 2009 ) recognising that power is infused throughout the knowledge process, will often reflect and sustain existing power structures, and is used to contest, negotiate, legitimise and marginalise throughout the policy process (ibid). What different groups or categories of actors believe and do about a policy question will be partly a reflection of their own interests, and thus the degree of influence of different interests groups will play a major role in outcomes at each stage of the policy process (Keeley and Scoones, 2003) . Through discursive processes certain claims or justifications can appear more legitimate while others can be sidelined or excluded (Long, 1992) . In the current scheme of things expert knowledge (scientific knowledge) plays an important role in formulating the discourse, and there is often a serious disjuncture between scientific knowledge and local knowledge (Lewis, 2006; Owens et al, 2006; Davoudi, 2006) . However there are enormous challenges involved in integrating these forms of knowledge, as they are often attached to different claims of power, authority and legitimacy (Keeley and Scoones, 2003) .
The STEPS Pathways approach unpacks these challenges, and also attempts to explore entry points for alternative, self-reinforcing trajectories towards more sustainable outcomes. The STEPS centre pathway approach (Leach et al, 2007) views the contemporary world as highly complex and dynamic, involving systems of interacting social, technological and ecological processes across multiple scales, with many uncertainties, and with often-conflicting understandings and priorities amongst different people. Different people often value particular systems, goals and outcomes, in very different ways. They are open to multiple 'framings', where framing refers to particular contextual assumptions, methods, forms of interpretation and values that different groups might bring to a problem, shaping how it is bounded and understood.
Thus, Rather than singular notions of progress, there is a multiplicity of possible goals, and multiple pathways to reach them. The dominance of particular views of systems and their goals to the exclusion of others is not mere a chance; it also reflects politics and power. The central STEPS question concerns the extent to which sustainability is and can be achieved; and how contestation between alternate pathways and goals is being played out, whether between women and men in households, between wealthy and poorer groups, or between citizens, state agencies and global organisations. This paper, which draws on these theoretical insights is one of a series of outputs from the STEPS centre peri-urban initiative, which seek to contribute to enhanced understanding of the complex dynamics of linked social, technical and ecological systems in relation to water management in peri-urban situations (Leach et al, 2007 and . Here we focus on understanding some of the processes responsible for the fragmentation of water services in peri-urban situations,
In examining community responses to failures of the formal system, we consider what can be learnt from the informal arrangements and 'hidden' transactions that emerge, that may contribute to the development of alternative, more sustainable water management pathways.
Introduction to the Ghaziabad case study sites and empirical work.
Ghaziabad is an industrial town with a population of 1 Those interviewed in these different localities included a wide-cross section of the people including factory workers, shopkeepers, farmers, dairy owners, property dealers, activists, teachers, journalists, doctors, students and women taking care of their households. A few interviews were also conducted with private water vendors using reverse osmosis (RO) technology to filter water and sell to the locals.
Interviews in the communities were conducted in two phases. As there was no existing local contacts in the specific field sites, we worked in an initial phase to develop contacts with representatives of community based organisations, local activists, schoolteachers and pradhan (the elected representative of a village). These people then worked with us to facilitate interviews in the second phase.
Interviews in the community began with some introductory questions concerning the families and their livelihoods, changes that they have seen during that period, and their experiences and views concerning provision of public services. The narrative of the community was split between distinct localities. The narratives of the old villages, with single caste habitation, were largely about changes in land use patterns and the emergence of new professions and its impact on the area and their lives. The narrative of residents of informal colonies tended to be more concered with the nature of informality in every aspect of their life. More specific areas of enquiry, including the variety of mechanisms adopted by the people to access water and engagement with local governance bodies followed for all respondents. Introductory questions for respondents in the middle class colonies were largely framed around the public services and other facilities they enjoy, the challenges they faced, and their perspective on the multiple crises faced by the neighbouring villages and informal colonies.
Peri-urban water management in Ghaziabad
The actors and agencies that shape the water management system in Ghaziabad are power and politics (Keeley and Scoones, 2003) . At the stage of implementation (in the form of GMP 2021), this principle boils down to the logic of demand and supply, which simply means assessment of present availability and consumption, and projection of future needs followed by augmentation of the existing availability by exploiting more water resources and looking for new technological arrangements (GDA, 2006) .
There are apparent conflicts between action plan and the perceptions of officials who execute them. For instance, the GMP 2021 states that there are about 33 percent of informal colonies in Ghaziabad, which would be regularised and also provided with public utility services (ibid). Our interviews with officials of the Ghaziabad Development Authority (GDA) indicated that there is no planning for unauthorised colonies, and that the informal settlements are deemed to be the responsibility of GNN. On the other hand, an official of the GNN made it clear that they did not have a mandate to regularise colonies, but are a service provider organisation. Thus the official plan appears to be entirely overlooked.
Even though the GNN is not empowered to regularise informal colonies, a GNN official explained that, under the Urban Infrastructure Development Scheme for Small and Medium Towns (UIDSSMT), a plan had been prepared by his department to provide water in the informal colonies. This plan recognises quite clearly that these communities are facing acute water problems. According to this plan, land is currently being sought in the older residential localities to install tube wells and underground water pumps. The official explained that a local action plan has been drawn on the basis of the national scheme, but that the money has not been released by the central government to execute that plan. In this hierarchical policy process, officials at the lower levels may not necessarily lack the will or capability to implement plans, but may be hampered by inactions further up the system, compounded by their lack of authority and access to resources (in this case stemming from the fiscal disempowerment of a locally elected body).
The example above illustrates some of the problems with the current policy process in relation to provision for poor and marginalised peri-urban communities. Our research The evidence from the field illustrates that people in the poor colonies have to pay different types of costs for accessing water. For the very poorest such as people in Rajiv Colony and few localities of Arthala and Karhera villages, costs involved are time and opportunity cost and most importantly health costs associated with poor quality water, which is drawn either from hand pumps or from tapping water from formal sources. At its most extreme, for the poorest located in Ambedkar Colony, the cost of obtaining water is sometimes even life itself. This has to do with particular geography or precisely social geo-spatiality of the Ambedkar Colony. For the community here, till such time that people could influence local political leadership and avail patronage in the form of getting a submersible pump arranged, lives were lost as they had to cross the railway line every day to borrow water from the adjoining middle class colony. Given that most of the poorest neighbourhoods in the periphery or in the city are located in highly degraded or dangerous localities, such accidents are not likely to be exceptional to this neighbourhood.
The sanitation system in the middle class colonies is well planned. In every colony there are sewer lines connected to the large drains. It is claimed that the wastewater from these drains is pumped to the sewage treatment plant, where it is treated and subsequently discharged to the local river Hindon. In contrast, the sanitation in the villages and informal colonies is extremely poor, and with no drainage system, wastewater flows into the open spaces outside the houses. Whilst beyond the scope of the current research, it is likely that untreated industrial wastewater is also discharged in the locality. In Arthala, which is a mix of formal and informal settlements, residents reported that they had never been provided with any kind of underground sewerage system despite residents' long-standing requests and articulations at various levels sewage system. The networks of small informal drains in Arthala empty into a large pond behind the village boundary. Ironically, this large sewerage pond has been developed by the GDA to build an 'aqua' entertainment space.
In this challenging environment, there are also striking examples of alternative community based means of wastewater use. Karhera, one of the oldest villages of
Ghaziabad has a unique method of domestic wastewater use. The villagers use domestic wastewater for irrigating their fields. Villagers informed that this activity is a part of the long history of the village. The drains running through the interior of the village are carefully maintained. The wastewater carried through these drains runs very swiftly across and is well directed to the fields behind the village. Once reaching the boundary of the village all the drains merge into a larger drain, which runs exactly from the middle of the cultivable lands. From thereon, the wastewater from the bigger drain is systematically allowed to reach the farmlands. To manage an equitable distribution of this drain water, the villagers have formulated a day-to-day rotational system, wherein water is discharged to each field. The system has been operating efficiently in this village for many years. In these extremely difficult circumstances interview respondents suggested that people have regained a sense of community through mobilisation to access water and manage wastewater reuse.
The situation described above can be represented within Partha Chatterjee s' concept of 'citizens' and 'population' in urbanising areas. Citizens carry the moral connotation of sharing in the sovereignty of the state and hence claim all the rights.
For the population citizenship remains adhoc. They are treated as not having any legitimate right to stay in the city because they are considered to be encroachers (Chatterjee, 2003) . In the case of Ghaziabad, the middle class are treated as citizens, who have access to all the facilities, while the poor survive on informal coping strategies.
People's participation, and the interface between formal policy and practice
Senior government officials involved in our study were of the view that with the 74th amendment of the Indian constitution, decision-making processes had opened up 8 .
The 74 there is threat that local officials will cease to allow informal practices to continue.
The discussion above suggests that many participatory platforms such as sichai bandu and udyog bandhu benefit only certain stakeholders. There is some evidence that the ULB in Ghaziabad is partially successful in addressing the needs of poorer communities, but not in the manner officially determined. In some cases, such as Sanjay Colony, the municipal councilors are actively encouraging informal coping strategies, while in other cases, such as Ambedkar Bastee, they only intervene when there is threat to the operation of these coping mechanisms. The representative of the ULB appeared to play a role of negotiator between the formal system and informal practices, rather than directly trying to formalise water supply services in the informal colonies.
Conclusion
Our research has provided graphic illustrations of the shortfalls in current water management systems, as they relate to provision for many peri-urban communities.
Evidence from Ghaziabad illustrates a straightforward technocratic model of planned interventions with stated objectives of achieving a safe and secure water supply.
The development of the plans are largely based on models of estimated supply and demand, designed almost exclusively with expert scientific inputs, with little or no participation from other stakeholders. This results not only in questionable priorities and technology choices, but also impractical implementation plans. The formal water management system is shaped by a plethora of government agencies within and beyond official water agencies with responsibilities within the implementation process. However there is minimal or negligible interaction between them, and limited empowerment of key local bodies, resulting in a wide range of understandings, interpretations and distortions of the initial plan. The accounts from local officials demonstrate that slow responses from state authorities, and lack of fiscal empowerment of local bodies often results in an inability to set up formal schemes for poorer communities, even when there is a commitment on the ground to do so. Not only do the poor and marginalised suffer directly, but poor water quality and waste water management will inevitably have wider environmental and health impacts.
The failure of formal provision, and absence of effective platforms for people's participation in decision-making leads to the emergence of parallel forms of cooperation to evolve a range of alternative coping strategies. In these processes, new interfaces between the formal system and informal practices emerge. Our research provided many examples of these. Whilst the specific interactions that we observed between the formal and informal may be temporary and opportunistic they do raise the possibilities for co-producing alternatice sustainable water management pathways in Ghaziabad. Lessons from these ongoing interactions may help us to reframe the notion of decentralisation, moving far beyond the current, limited, consultation that takes place during planning. This would recognise diverse forms of engagement and the highly innovative approaches that communities establish to meet essential needs.
Current community based innovations, as they stand, may be little more than a basic survival strategy, but the nature of the relationships and transactions developed
provides guidance on what might be possible if the development and implementation of policies and regulations were considered in more integrated and holistic fashion.
This analysis presented in this paper has provided insights into some key aspects of the policy and implementation process which contribute to failures in water management in peri-urban Ghaziabad. These issues are overlooked by standard review and assessment processes. It has also provided important insights into how people respond when the system fails them, what sort of alliances are effective on the ground in meeting the needs of the poor, and the opportunity costs of officials failing to recognise informal practices. These insights are important, both in terms of recognising alternative water planning and management pathways, and in providing specific entry points for realistic intervention strategies.
